Introduction: The world's population is rapidly aging. Unregulated health care workers (UHCWs) are emerging as a potentially important workforce in the care of older adults.
Introduction
The world's population is aging very quickly in both developed and developing countries [1] .
Globally, 8% of the world's population is aged 65 years and over and by 2030 this percentage is expected to increase to 12% [2] . In many countries the number of the oldest old (≥85 years of age) is also increasing. It is the first time in the human history that people aged 65 years and over will outnumber children under 5 years of age [3] . Although the age distribution represents a triumph of development in health, economy, education, and social development, the age distribution also presents many challenges for families and health care systems.
The demographic changes in the world's population are accompanied by an epidemiologic transition from the dominance of infectious diseases to non-communicable diseases or chronic conditions, such as stroke, hypertension, cancer, chronic obstructive pulmonary disease, asthma, and diabetes. There is also an accompanying increased demand for health care services and long-term care, and
The context Aging process in Brazil and Canada
Brazil is the fifth largest country in the world, both in terms of territory and population. The current population of Brazil is estimated to be approximately 201 million [10] . Like Brazil, Canada is a geographically-large country with the second largest land mass in the world; however, the current population of Canada is estimated to be approximately 35 million [11] , which is nearly one-sixth of the Brazilian population. In the 1940s, 5% of the total population in Brazil was more than 60 years of age, increasing to 8.6% in 2011. During the 1920s, approximately 5% of the Canadian population was more than 65 years of age, increasing to 13.8% in 2008 [12] . Estimates for 2050 indicate that 40% and 22.5% of the Canadian and Brazilian populations respectively will be older than 65 years of age [13] .
In the past 50 years, Brazil has experienced rapid growth in its aging population [14] , although the Canadian aging process, like other European countries, has been considered more protracted and gradual. As an example, the same demographic aging that took more than a century in France will occur in two decades in Brazil [15] .
The aging process itself is a biologic reality and each society conceptualizes old age in its own way. In most developed countries, like Canada, a person is considered old when they reach 65 years of age, although in developing countries, like Brazil, the cut-off for old age and retirement is 60 years of age [16] . This difference between Brazil and Canada with respect to the definition of aging is relevant for planning health care delivery in these two countries [17] .
Impact of the aging population on the health care systems in Canada and Brazil
Many argue that the aging of health care workers will create an additional challenge to the sustainability of health care in Canada [18] . Although there is a shortage of physicians with expertise in the care of older adults, geriatricians represent only a small piece of the health care workforce for the aging population. In Canada there are 75,000 licensed ORIGINAL RESEARCH physicians, 360,000 registered nurses, 35,000 social workers, 30,000 pharmacists, 17,000 physiotherapists, 13,000 occupational therapists, and 10,000 dietitians. In the Canadian province of Ontario (the province with approximately 38% of the Canadian population) there are also approximately 90,000 personal support workers employed in the health care sector [19] . To date, the health services in Canada have concentrated predominantly in the acute care sector, but upcoming needs will mostly occur outside the hospital setting. The home and community care workforce (nurses, rehabilitation professionals, and UHCWs) will require growth and further adaption and development to include new skills to fulfill the constantly growing health care needs and demands of older adults [8] .
Thus, there is increased attention on the expected impact of the aging population in Canada on the health care system [20] . Older adults are responsible for approximately 50% of all health care costs. In 2009-2010, older adults accounted for 40% of acute hospital stays, even though older adults constitute only 14% of the population. The usage rates for inpatient services, including acute, rehabilitation, and complex continuing care, were higher for senior compared to non-senior adults.
Senior adults also visited their family physician twice as often as non-senior adults [21] .
In Brazil, as in Canada, costs of health services for the older adult population are growing fast. Older people are the largest consumers of health services, and hospitalizations are more frequent among the elderly than in younger adults [22] .
The health care system in Canada is for the most part publicly funded and administered on a provincial or territorial basis within guidelines established by the federal government. Canadian citizens or residents are provided with essential medical services, including access to hospital and physician services by the publically-funded systems, regardless of employment, income, or health status [23] . The system is based on the five principles of the 1984 Canada Health Act, as follows: (1) comprehensiveness (provinces must provide medically-necessary hospital and physician services); (2) universality (all residents are covered on uniform terms and conditions); (3) accessibility (access to services is guaranteed and not impeded by user charges or extra billing, even though geography is a challenge in the North); (4) portability (protection for all residents when they travel within Canada, across all provinces and territories); and (5) public administration (all health insurance administration is performed by the government on a non-profit basis). The Canadian Health System (as it is often referred to, although it is constitutionally a provincial or territorial responsibility) is predominantly funded via taxation, from personal and corporate income taxes, sales taxes, payroll levies, and lottery proceeds. Two provinces, Alberta and British Columbia, impose health care premiums. These premiums are not rated by risk and prior payment is not a precondition for access to treatment [24] .
The Brazilian Health System is a mix of public and private services financed mainly by private funds. The health system is divided into three sub-sectors: (i) the Unified Public Health System, with services financed and provided by the government at the federal, state, and municipal levels, including military health services; (ii) private (for-profit and non-profit organi- care to the aging population in home and community care environments and in full institutional environments, such as nursing homes [26] . One of the government initiatives was to include UHCWs more effectively in the older adult program.
Together with such shifts to the home and community as the location of care for older adults, it is apparent that the role of UHCWs is growing and becoming quite large, but it is presently not well-defined or understood. This paper aims to present and discuss the similarities and differences in the roles of UHCWs within the care sectors for aging populations in Brazil and Canada.
Methods
A systematic integrative review of the literature was performed. Integrative reviews are one of the methods to produce Veras et al. 
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evidence-based research. The method includes studies with diverse methodologies (i.e., experimental and non-experimental research) and can play an important role in evidencebased practice [27] . Integrative review is defined as "a specific review method that summarizes past empirical or theoretical literature to provide a more comprehensive understanding of a particular phenomenon or health care problem" [28] . The current review included the following steps adapted from several resources [29, 30] : (1) 
Research question
What are the similarities and differences between UHCW activities with older adults in Brazil and Canada?
Information source and search strategy and EMBASE (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , and as much grey literature that could be found. In addition, to maximize the potential of finding relevant information related to the topic, an internet search was conducted using Google, hand search, and relevant government websites to find more information about the scope of practice of UHCWs with older adults in Canada and Brazil.
The search was conducted by an experienced librarian. A final search strategy was developed for the PUBMED database and was adjusted for the other databases. These search strategies are available from the authors on request.
The search included several terms frequently used to describe UHCWs in Canada and worldwide, such as home care workers, care workers, personal support workers, and direct care workers. Additionally, for the LILACS and LATINDEX databases, the Portuguese equivalent term, "Agente Comunitario de Saude," was used. Terms related to the aging population and health care for seniors, elderly, and old adults were also included.
Inclusion and exclusion criteria
Studies to be considered for full review were required to meet the following inclusion criteria: (i) describe UHCW tasks or activities related to the care of the older adults; and (ii) describe the work performed by UHCWs in Brazil or Canada.
Papers that included UHCWs, but did not have a description of activities related to the aging population were excluded. 
Identification of relevant studies and data extraction

Data analysis
Data analysis was performed based on the results of the data extraction form. The information was integrated based on the similarities of meaning of UHCW activities. The data collected were coded, then categorized in themes [31] .
Results
The search of the electronic databases identified 582 publications; 352 publications remained after duplicate articles were removed. After the initial title and abstract review, 91 articles remained. After a full-text review process, 80 articles were excluded. The reasons for exclusion were as follows: (a) not relevant to the current review topic (n=5); (b) not conducted in Brazil or Canada (n=69); and (c) articles not available through the library (n=6). Ultimately, 11 studies were included in the current review. The detailed results of the identification process and phases of the study were based on the PRISMA fourphase flow diagram [32] and are outlined in Fig. 1 . Table 1 summarizes the main characteristics of the included studies, such as publications by author and year, research aims, activities of UHCWs, and country of origin. Overall, 11 studies described UHCW activities related to the care of aging populations. Seven of the studies were conducted in Brazil and four studies were conducted in Canada.
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Study characteristics
Research focus:
Of the studies conducted in Brazil, one study described the concepts and attitudes towards aging [33] , one study described an epidemiologic profile of the older adults in a primary health care center/community [37] , one study regarding UHCW training in medication use [41] , one study was a guideline of the Brazilian Ministry of Health describing the activities of UHCWs for the aging population within primary health care settings [34] , another study described physical activities for the older adults with the support of UHCWs [35] , and two studies were related to the intersection between the work of physiotherapists with community health agents in the context of the health care integration in primary health care settings [40, 42] .
Of the four studies from Canada, one was in the field of mental health and dementia [36] , and the other three were about physical rehabilitation with a focus on home exercises to improve mobility, falls prevention, and health promotion activities [38, 39, 43] . Five of these studies were from Brazil [34, 35, [40] [41] [42] and one from Canada iii) Mental health: One Canadian study described the role of UHCWs in the care of patients with dementia [36] and proposed that an effective approach for UHCWs is to focus on the person instead of the symptoms. iv) Light housekeeping and personal care: Two Canadian studies mentioned that UHCWs had in their scope of activities light housekeeping and personal care, such as bathing and helping their clients with laundry and meal preparation [38, 39] . In contrast, the Brazilian Ministry of Health guideline states that UHCWs should be able to identify older adult needs related to personal care, but do not mention that it is a responsibility of the UHCWs Veras et al. According to the study, the positive approach is preferred and focuses on the person instead of the symptoms, and the negative approach only provides physical care and neglects emotional care [36] .
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Light housekeeping and personal care: One difference between the work of UHCWs in Brazil and Canada
is related to personal care and housekeeping. In Brazil, the UHCW guidelines state that they should identify clients in need of housekeeping and personal care support, but it is not their role to accomplish these tasks. This is in contrast with UHCW roles in Canada. Indeed, the UHCW role in Canada includes activities that support client communication and personal hygiene, such as bathing, dressing/undressing, skin and oral care, meal planning, shopping and preparation, eating, hydration, elimination, sleeping, mobility, and activities associated with leisure and recreation [54] . In Brazil, the role of UHCWs in physical rehabilitation is still in process, and mainly consists of identifying patients who need rehabilitation services and referral to physiotherapists [40, 42] . One possible reason for these differences between Brazil and Canada in terms of rehabilitation tasks for UHCWs is the regulation of the profession and the design of the rehabilitation system in Brazil. The federal regulation of all professions related to rehabilitation, such as physiotherapists and occupational therapists, states that there is no legal support for practicing physiotherapy as an assistant or technician [59] . This is one possible factor limiting UHCW activities regarding physical rehabilitation in Brazil.
Strengths and limitations of the study:
This review is the first to compare the role of UHCWs with older adults in middle-and high-income countries, each with different health care systems. This review has provided a picture of UHCW activities in Brazil and Canada. The search strategy was enhanced by exhaustive search of the grey literature from both countries, which provided a wider view of the topic and a more optimal collection of relevant information.
